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INTRODUCTION.' 

Tlio iivenigQ jield t)f ginsong ]>ei- acre ill tlio United Stntcs is not 
more than one-sixth to oiitj-tliii-d of ^vhttt might rensonnbly be 
exiK'cted, the shortage being 0fii?«ed *b«o# entirely by tlw Hwtnerous 
dls^iasd«s wliicli ivttack tUo crop. Tl\o time of up^ittxrnnce nnd the 
severity of tiicse diseases in any given locality depend on cliiniitc, 
!if«l,«i\d ^H^t*iral relntiafi®, bvii so far as obsea-^d by the ■vvriteis t4rey 
lire not confined to any pai-tlcnhir region. Genenilly speiiking, the 
same diseases nrc found in nil ginHciig-growing seetions, from Xew 
York to ttit Psciite. Th» i)iirpt]«; of fhis MwlMiii Isf bring to ik« 

1 1'or Ipchnlcnl dpscrlptlnnn ot Uio dlBTcrpnt illHcniiOH, tvc Itullclln No. 2B0 of the WttT»*U 
of riiint Induslry, entlDcd "Tlic IUbphwh of (ilnacnj; and Tlicir ronlrol." 

• TMs bttlWtla TOivtntas tViC tvsuUb <st cooiwrntlve w-orV liptwcwsi the Uwr^nvi ot riant 
Industry, Iho Kpw York (Cornell) Agrlcultaral Kxporlini'tit SUIIoh, tlic Wlnconnln Agri- 
cultural KxpcrliDpnl Station, and the Mlphlgdn Ai;rlrultufal Hxt^flnent SWifH^. 
.LseoT"— Jiull. 7:10—10 1 
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attention of giriserug growei's the inosst recent informntlon re^^niding 
the sympto«w, mim; iwitl GOfJti'ol &( fche varioitej di«i»«si«e sttockhj^' 

ALTBUNAIHA BLIGHT AND HCk)T-llOT. 

AltwriHrin Ijliglit has long l»ceii known ws oii«*nf tlier rttrfet widc- 
spretitl of /;insen>,' disi'iisow, and the fact tiiiit tiic siuuo diseii.se iimy 
(ilso affect the root, taking the form of n serioirs root rot, as recently 
(*%BCoverc(l hy one of the writ»ra, siiows that It is tif evmi |;r«*it«' -fef- 
portiflHce thft>i hithwto iKtp}K)««>d. 




Pin. I.- I.PBVv* of Kloaene aftMtcU wUb Alternarta bllulit. 



Sijinptwns and atune, — Din'uig the spring the st&ins of woiuo of thu 
phints in gurdwiis in whidi the cfi*ft3e exisrtnl tlie previous swnsou 
bIiow (iurk-brown spots or cunkers of dilForeut sizes jirst ubove tlie 
snrface of the grouiul. These spots, which luo usuuliy the iirst 
fiymptotne of Mio diawitKe, wiliirge itnd h^uim iieivety or fuzzy in «p- 
peurance, A little hitvr hirfj;o (lend !i[>ots in the loaves hefjiri to \\\>- 
\wsiT. At first these hnvc a wutcr-HoaUctl tippeiirtince, i)nt griuluiilly 
they fteeome dry iiiid jwipery iii tiie center, with n (ffirkw, ytilow- 
hrown border (fig, 1). In Inter stages the leaflet may droop at tlie 
point of attacliniwit to the leafstalk or where the loiifstalk rises at tlio 
top of th« gtm. Th« H-lle^fcd i*rt becowi**; cotfeltl wiUi « velvety 
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brown dust nt tho point iiliero it bends over. The seed heads also are 
often tvffBCtcd, and m «. result the btrrioe d\ell (fig. 2). In severe 
ca.ses prHcticftliy every plsut in the bwl becomes blighted {%. S). 




Kuj. {itnscns; «eed heaUs affected wltli Aitctoatla blight. 



Airected roots rot very slowly. This rot has no odor. Tiio lesions arc 
tUvk brown to almost blnck, and the rotted root* never become soft 
4). So fiir lis known it wotdd seem that only roots which have 
been iiijiuTd in -some way nrc attaclced. ' 




KiG, St. — JSfil of Kl'iwiij; pluutsi. sUowlug the retiult oC An fpIU«nilc caused by .Mli^rirtirtii 

hllKht. 



The disease is cniised by a- fungus,^ a niinnte moldlike growth. 
This lives and yrows within the plant and puslics to tho surface 



* Altemarta pmiox ^'hetiel. 



4 



farmers' bulletin 136. 



stnlklilto branches, on tho ends of which the spores (microscopie seed- 
like bodies) arc produced. Tlio great nnmbei' of these spores on tlio 
giii'ffic« of '(u#ecte<l st&ins gives the v»l\«ty brown or fui5i!y «pp««i'f«ie# 
above mentioned (fig. 5). Tho spores are dis- 
tributed by the wind and enrried on the elothing 
from diseased to healtliy jSffti-dfljis, irnd diiriiig 
rainy periods such spores as have lodged on tlio 
plants germinate and prodnce sprouts (germ 
tubes) wtiich penetrate tlie tiseiiog. 

Control. — Sanitary measui'es, sucli as the re- 
moval and destruetion of diseased tops, are of the 
greatest importance, After tlie tops die down the 
beds should be covered with a layer of dry sti«w 
nul burned over, or if 
this can not be done 
tliey should be sprayed 
witli a solution of copper 
suipliate, 1 pound to 5 
gallonsof water. Spray- 
the plants during 
the growing Sftft'aon is 
tlie best means of eon- 
trollingthe disease, The 
most satisfactory results 
wei'e obtained from Bor- 
deaux mixture, 3-3-50 
(see p. 19), to which 2 
pounds of lead arsenate 
for every 50 gallons of the mixture had been 
*dded (fig. 6). All susceptible parts of the 
plants should be kept well eovered with the 
Bordeaux mixture. Tho first application 
should be made when tlie plants are pushing 
through the soil, and the treatment should 
be continued until they are up; the second 
when the leaves are fully expanded; and 
the third just after blossoming, in order to 

]jroteet the seed heads. ||. ^\ 1^ 




Fio. 4. — ClnseiiK root, 
showlug Alternarln 
root-rot. 
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PHYTOPHTHORA MILDEW AND ROOT-ROT.i fw. g.— stems of Minsimn. 

eliowing a vi'lvpty brown or 

Phytophthora mildew and root-rot, which ^;:v';,,;r.™it.'"""'' 
is also known as milde%v, Japanese mildew. 



' A dptnlled dlHCUsslon of tills flsfejise Is to be found In New York (Cornel!) Aitricnittirsl 
Experiment Station nuilctln S83. neecnt norH IndlDatps Hint a root rot rcBembllng the 
PliytopLthora root rot Is cntiBpti by « dprclcB of lAisnrltm or Itnmulartii. Hoods alfncked 
by tb? li^tt«r are g^tt^r ar^ aIws^ accompanied In th» last stages by a strong odor, 
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iiiul Pliytoplitlionv suft-rot, nlTccts the k'tivfs, stems, find roots 
of plants of uU iigos and is verv widcsproiid. In some sections 




Via, 0. — Siirnycd nml uiisprnypd Klnsens pliints alltioki-d Ify AftPrniirla Ullglit, AsIJu 

it kills from iO to 80 ju^r ewit of tins 
pliiiits. 

Sfm-ptrntM end c^u-nc. — Tlni l«vfl«ts 
lit tlio tops of liircetfd plants often diviop 
at tlio tip or busc of tlio iK-tiole (fig. 7) 
in niucli the sHme \v«y »s t-lioac aJfect«d 
with Altmiiiria blight, iind the sioins 
after n lime become hollow .'ind some- 
what di«eolor«l. The leaf blndes also 
show chunicteristic s]>ots of v;iiying 
sizes, these in thw early stages being 
much like th®* cmwed hy Alterii«rift 
blight. A week or two iifler the sjiots 
appeur the centers boconm white, but the 
mirrghis rwi)«in a" d(it*k water-soaked 
green (fig. 8) and never showtheyellow- 
brown iniirgins wiiicii ch;ir«ctQri/-e the 
Alt#rHiiri»ig]w»ts. The iwts, which amy 
also be uttncked, show a seinisoft i-ot 
(fig. 9) iind in a short time bocomo eii- 
tirdf ittvolvtd. If ai«li nuAfi «ro 
allowed tO remain i)i tlie soil for any 
coiisideriiblc length of time various organi.sms, such iis Pnairiii iiiid 
b#eteria, #nt.(M' the diaeased tiMuee Nud chihk; th^n to become soft, and 




I'll). 7. — (ilnwtm |il(int, hDowIiik 
ciiariicl crlHl tp HywiileMii ot I'hy- 
t<>|jli1liora mildew. 



nt ttiis stiigo tliP (Usotis*' in often (iccoiuiwiMwfl t!i«! 
odor charttatenstic of v<i^etnl)le <l<?ciiy. 

'I'lui «li>rt»H* h c>tiiJ*(*d l>y II fimj^tw' wliidi is dofjcly ivluted to that 
ttiilsiufi tlic Inte-bli^ilit of potiitofH, mjd in muiiy ivsprots this disease 
ivswmldwi th» liittui*. Tim fungiiM iinxliiees two kinds of spoivs; tluit 
w, thiw-wnHwl KtiiMUwr Hpoiw <wi ^Ue surfMCe of tlio diwwsHifl jmrts, 
y^'idx )m's»v tti !«pr«nd tli« dittitisfi duriii<; the jci-owiiij^ soiusoii, iiiul 

thick-wfilli'd \vint(>i- fllwiTS 
in the tiiwu^ trf th« pltrnts, 
which help to ciirry tho fun- 
gus throii;;h the winter. Tlio 
I«tt*i', whioh itctHii to Iw fn- 
VDit'd h}' au nbitiuhinco of 
inoistiii-e, genniiiiitc in tlie 





Is'fU, N. ■— I ( •pt't Hi I'tijlHjrtilhcHli «i*W*w on 



I'm, -l(iM>t-riit of 

rhjloplitlioWi Bill- 
il<>»-. 



spring, irtid during fi»voviil)lti periotl'S tltr»np;lioiit the growinfj s»»n9on 
product) siiiiimer spores. These spores aiv in turn oiirried hy tlie \vin<I 
to tho tops of lieiilthy plfint.s niid hy soil wiitt-r to tlie roots. Infection 
in tho aprinjj may ststrt eitlicr in the root nftfl spreiid iip\wd or in H»e 
stem nnd spread tlownwnrd to tlio root, hut in *ither mm hoth root 
nnd top nitiy Ihtoiuo disensed. 



* I'hlfloiihltntra vaclnruHt (Con. nml Ij'h.'l SchriStiT. 
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Control, — Since the snnitiier sporee aro iirodiiced \cvy enrly in 
the spring, the tops of the pinnts should \m protected against 
infection. This C5\u b« done by spvnying with Bovdcnux mixture 
(S-H-fiO), as in the cnsc of Altet niiriii blight. To prevent the dtsensc 
from extending down the stein into the roots, the tops of plnnte 
sliowing wilting or drooping tthonhl be removed by cutting them 
otr at tlic crawn. If the root is nffccted it should Iw curofnlly re- 
nutved from tlio bed and destroyed, and the soil in which it grew 
s^iionld bo disinfected with formaldehyde, 1 part to 50 parts of water, 
or witli. copper snlphiitc, 1 ponnd to 5 gnlldns of water, these to bo 
apjilied lit (the rate of abont 1 gnllon per squni-e foot of soil. As 




fit), 19j^OlDi)eng plinriM, S(h<Q«rIu^ i\,er««tiiiW»fraii(i wUt te vnrloua stagcei (1) EarU«it 
V ilftiKc; tfl) 0 w«*or ten afej-a IMi'r ; rSt Jftst stage. 



abundiint nioistare favoi-s the d«fdopiiM»»t of the winter spores, it 
is ;i g(KXl jinictice to tile-drain tlie land \niovc making up the ginseng 
beds. 

A gttrdmi on«>e inftkctcd should not \k used for s nnmiwfr of yenrs, 
ns It Imp boon found that tiio Vifint»r spores can live in tlic soil at 
loiist fom- years. ^\'ht're for Some reason it is desirable to nse in- 
^t«l it shonhl Ik di*inft>(rt«'!1 with «ther *€4nm or formdldc- 

hrde (pp. 2(>-21). ixith of which hnve givmi good results. 

.VCRO.STALAGMUS WILT. 

Acrostalnginus wilt is ii disease of the older ginseng plants. Dur- 
ing the |)ast two r««rs re^^orts of its occurrence have been fewer 
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J5io. 11, — Koctlon ot a KlnseiiK root, Bhowlnn u 
aiMcolorwI iMttK o( walcr-conducllnK tulws, 
da* to Acrostalai^mua wUt. 



Tli« lo«« wluch it causes seldom exceeds C) to 10 
per cent of the emp. 

Symptoms md came. — Al- 
though this is n root diseaiW, 
thfe first symptoms iippcAr in 
the tops, which gnulurtlly wilt. 
Affected plnnts are scattered 
here aiiit there in the bed. At 
first, the leiives become fhiggcd, 
and gradually the entire top 
wilts and dies {fig. 10). Ex- 
ternally the roots appear to be 
henlthy, but if cut across, a yel- 
low zone, extsnding part or »Jl 
the way arountl, will be ■ found 
(fiS- 11). 

The diseflsc is enuscd by a 
fungus^ which produces mi- 
nute spores on the roots. The 
spores live in the soil iind serve to 
spread the patliogene to hadltliy 
roots. These spores 
give rise to tli© root-' 
like threads of the 
fungus, which pene- 
trtfte the hetlthy gin- 
seng root and estab- 
lish themselves in the 
sap-tube region (fig. 
12). They injure the 
sap tubes, causing the 
yellow zone above de- 
scribed and bringing 
about the wilting of 
the tojis. 

Control. — As the 
older roots only are 
affected, tlicy should 
be dug and dried, so 
as to remove the 
souj-ce of infection, 
and the soil in which 
a diseased crop has been grown should be disinfected by the use of j 
eith^ formaldehyde or atanm. ' 




Via. 12, — SpcUon tlirougli n Blnscnt; 

root, showing wttter-conilucl I ng vcs- 
' Bcls tilled with threads ot tlie 

fungus causing tli« wilt, (Aft«r Van 

Hook.) 




Flo. 13. — TlilelHvia 
rot on an older 
Klnsvng root. 



^ Acrontataumttf Bp. 



THJKLAVIA UOOT-UOT. 



Tlio Tliiclftvin root-i-«t nilVctH plnnis of nil agi-s, but is most com- 
mon ill .<*#(llinf h»<h, 111*115 of wliicli iir* oftoi iMidwed worUl- 
losK. SjwciiiKHis tfliowiiig tJiis tVimmm kav« bwwi ciJle«fti*tl frtnii 11 

Stfiitfitami^ mtd C(W«#, — roHiiig rtwiy wenr on wiy jnii-tion of 
the roots of oldui- iihiiits. Tl)c s]>ots hin ts u griiyish black (i]i])C!ir- 
iiiicc, but <lo not pciietnite dec]* into tlie root (fig. 13). In the ciisc 
of Mjt'dliiij^s the mn\ tff tlie t^ijH'oot wild fltio Mm% nr% **t«ckpd, i-tM>t 
bail's and inuny of tlic biiialler rootlets uia lacking, and iiis((>iid 4^ 
l>L'ins; loiifi; tlic taproot frequently becomes kiiobliko (fig. 1-1). 



I''u;. l-l.- Itoola uf Bivdlitij; KliiKi'iig |)<nii(i<, Bliim-lUB Kjl' i-IIol-I of TLIclavIii rol. 

TIic discuse is cmiisod by 11 fuiigtis,' nnd its ability to (ittuck |ilaii(«s 
ifei ftivoi'cd by nn ulkaliiie condition of Hio soil. 

Control. — AVhcro giiiKcng is found in tiiu naturul foi-cst the soil 
is Hcid. and since Hlkulinc soil fn vol's the develo]inn.'iit of the ditiwixe, 
the j|rowt?i' should try to huvc the soil of Mio jjjinjjeiif; ffui'd«i of aii 
ai'id reaction. This cuii be doiiu by ii|)]»Iyin^ acid ]>hos]>hnt« iit the 
rate of 1,000 to l*,0O0 yoimds ])er uci'c, the lUiKiuiit dep«idiMiJ on tins 
pievions treatment of the UhIs ftnd tlie Hlkslint condition of the soil. 
It is likewise obvious that lime, iishos, or other alkaline fertilizers 
shonld not be ii]*]dicd to ginhxyig itcds. liefoi-e being ?o\vii to wed, 
iuf»«.;ttd b«ds slumld Iw linMiied "■ith ft^nm or ft>nntddeliyd». 

' rtiMqvjji tinjiieolu nut] Ur.) /.njir, 

;is.5(*7''— luin. T.'Mi— 1« * 
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SCLEKOTINIA WIIITE-KOT, 

Sclcrotinia white rot o 'Hi's iti most ^iiKsoit<;-giowiiij; iv4,'ions, bnt 

liiia mwv t)9«n fenowii to be »pi- 
deiuio ill the {^insciif; giinlcn. It 
iilso Jiircct-s lottiict', boets, tobacco, 
<rMciiiiib«-s, anrt nvKiiy other ctiHi- 
V!ito<l phiiits, and thia probnbly 
exphiiitM its (Hstributimi in fjinscng 
^iirdettHj m smtty of which mnm 
of thesu crops were previouKly 
grown. 

By^Ti]>tMnx tniH mtn.ig. — Ttic (tis- 
Oii.'-c itiuy titli'ct the fetfin iuu\ root 
(fig. 15), but in no caMC is a si)ot- 
tin^ of tfhe loHsfe known. Soon 
after the .stem is affected it loses 
its ^>en color and becomes hollow, 
On t'h« (mlsirte (yf di»eaS«?<l root«, 
and often within the hollow of 
di.siea.'^ed stems, iire to be fonnd 
tiard lil«(«k iWiw, often n (|niirt«r 
of an inch long, These are restin}; 
bodiwH of tlio cansid funf!;as :ind are e;ilh-d sclei'otta. Tlio disease mny 
»inrt »t Kny pflrtit in the'ivKit gradnnlly work itw w\ty up tlirongh 
the stem, or it may start in tlie stem and 
work downward toward the root. AVhen 
tlW) »M is W«it affew » eontiiuiM rsiiiy 
sju'll the disease si)reads \-ery rapidly, 
entire r(M)ts .sometimes rotting coin])letely 
in fh-v JlMys. The tiflKite of diJN»Bti^ rftot.s 
[leeoines soft, cheesy, and brittle, Init lias 
tio l)!id od<)r, 

Tli« rf if w alii^ is hr-wiwS' by a fuiifrns' 
wliicli is characterized by its hard, Idack 
.sclerotia, or resting bodies, varying in 
Kize from u pinhead to half an inch in 
length. The sclerotia rentain in the 
stiil or in the de;id tissnc during the 
wint«r, »nd m tho spring prodnce small, 

cnpiiko strnctnres (fig. 1.;), which con- '^Jt .•::::':C:I^J::^':::^^ 

tain nuinerons s]iore.s. 'F liese s]iores are iiriw rrum the stiorottn ot tiiu 
eftrriotl by the wind to tlie stems, wliere 

they gttrminaC«nnd send rootlike threads into the tissues. The rmits 



-Si-lffullnln wi)ilB-rot u» irtt]sa«jt 
rout tiu<l alciiia. 




1 ttelmidala lita tlana I'M. 
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may be infoctod Ly tlio threadlike growth of the fmigiis from the 
sciorotla, especially where there is an alnindant supply of moisture. 

Control. — Good dniiiiflge and nerstion nii-e so closely connected 
with the growth of the fungus that tliey are the prime factors to 
Ire coiis'ulerotl ii\ coi^iioctson with thu control of tho disease. The 
di#t»si?d tops and roots should bo removed mid the soil from \vhich 
the latter were taken should be disinfected with a solution of for- 
maldehyde. 1 l)art to i),'irts water, or with copper sulphate, 1 
pound to 10 gallons of w»t»r. This will tend to 
pre\"oiit thd ffirnuitLou of the sclerotia in the soil. 

SCLEROTINIA HLACK-ROT. 

Sclcrotiuia black-rot was doubtless originally a 
di*ea»> of wild ginseng. It also fifTects another 
connnon forest plant known as false Solomon's- 
Si^al,' and without question is often introduced into 




Fm. 17. — KcliTutliiln 
liliick-rut, Hlunvint; 
Klnsi'di; root ftiul 

i)uii firrcctcii oif 

Brst yeur. Tlu> 
HiirfnrP In liliirk, 
liat root Ih 

pliinip anil llrni. 




I'Ki. IK. — Si'l<-vt>t liiiii bljifk it)t iif Kitisoiis;. Src'tloiis tliroimli 
mot iiiul Imil, simwins wial liliicK niartcliis tho Ili'N-t ji-iir. 
-I, .\ licaltliy rout; It :incl V, illsrnst'il. 



ginseng gardens through the forcht soil used by many growers in 
makinf up th«r ginseng beds. 

Si/mptomn and eaii.vf. — 'I'liis disciise alfects the roots only and is 
distinctly a winter disease in thnt it makes no i>rogress during the 
growing s«ttPon. The most striking sign of th* propenc? of this dis- 
nm in a garden is tl)e failure of pl.'ints to eome up in certain spots 
01' ai'fws iu the bed.^^. Ou digging into puch s])ots the. black unnnniy- 
likc roots will nil Iw found in place. Frefinmitly two winters* p.isss 
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hoforc the root is finally dcstfoyotl, Oiii-iiif; tlir first scukoii nfter the 
root IK aiToctcd it reiiunns plnmp inn\ iinn, but the owipy suvfuee 

becomes coal blacU {fig. IT), while during 
tlif secoiul year it bocoinos blaek thi-ough- 
oiit, shrinks, and finally decays. A section 
thro'Ligh an alTected runt during the ferst 
j'ear will show the coal-black oufem- rind 
(fig. 18). 

This disease ifj caused l)y a soil fiingns.' 
In tlic autumn, small biaek onlargoments, 
sclorotia (fig. 19), are formed, and these i)ro- 
dnco niyeelia oi- threadlike growths on the 
outer tissues of the root, which gi'ow 
through the soil and infect snrronnding 
healthy plants. Cuplik» bodies (fig. If)) are 
also ]ii'odueed, and these lioar spoi'es wliicli 
ai'o washed into the soil by rains and infect 
tlie healtliy roots. 

Control, — All the black roots in a dis- 
eased ai'ca should ])C removed and desti'oyed 
and th« soil t]ion)ngbly disinfetctiMl »ith a 
aohition of formaldehyde. 1 i>ai-t to .50 pmis 
water. 

DAMPING-OFF OF SKKDLIJWi. 




showing c u p 1 1 k e boak's 
foi-uicd llip secoini Bvasott 
on an alEected eluscntf root. 



Dami)ing-off is felie name apiilied to mftia 
diseases of seedlings eau^d by certain or- 
ganisms tliat livG in the soil and aro especially favored by excessive 
inoisture'sndlacb of fttration. 

Symptoms and cause. — 
Tlie fetcnis of alfeeted plants 
Ifccome soft and rot at the 
sni-faeo of the soil and the 
topsdropovcr (fig.20). The 
common damplng-off 
giis^' and tlie "sterile" 
gns Rhizoetonia have 
found associated with 



fnii- 
fnn- 
been 
these 

diseases, and occasionally 
the . Killdew fungus » pro- 
dnnce Wic effects described. 




Fig. 20. — GlnHciJK RccdllnKS nffoclcd wUh damping' 
off. Kote 1h(! slinr]) ani,'lu wliure tliey hcnd over. 
(.Vftcr V«n Uook.) 



1 F^clrroHnta umilttcliin I)Hr.i=*l. ;if/itor(ji liiinkln. 
^ rillhhim rff beMV/"""!" Ilcss"!'. 

■ I'tintopkthura «c/oihmi (^!un. mqiI Ia-U.) Kclir#>«cr. 
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Control, — Good di-aiimgo nnd nenitioii arc of (lie groak'st iin- 
pculaiico in raising!: .seedling's; coiiECfiuently. tito drainage is rocoin- 
nionded. Diunping-olT ennsod by Kliizoctonin lins l)#wn cliecked by 
.spi inkliii*!; clean sand on the stirfucc of (lie bod to n depth of onc- 
fonrtli (o ono ciylidi of nn inch. Wliei"' (ho fjorden is srnnti and it is 




Ym. 21, — Atljncint K'li"fiK nwiIIIhk IwOs, uliowlnit llio cIToct of funiiald^lijdc IrMl^ 
ucut : A, Not Irrntcd ; It, Irvuteil witli funuiildi'hyik sululloit hcfori* planllOK. 



possible lo dr> fio, it is well to s]innklr it with snnd severnl (imes 
<lnrinf; tlie gi'otting fecas<»n, When the sccdlinf^ nrc phiiited in drills 
(he loosening of tlic soil after rains is very twdlpfii]. Hefoix; need is 
lilantsd in beds in which ginseng hss bcwi jfrown llic soil shoidd 



u 



(ti«nf«t«(l with a aolnt'uni of forniHlddiyde, 1 part to 50 parts water. 
This siiotild bo tlone a wt-ek or ten diiys prior to pluiiting, necording 
to the speeifie directions given on pngc 21. E.xccllent results huvc 
Whmi ol)4AiK«d by siicii disinfection (fig. 21, A and IJ). When diimp- 
iiijf-ofr S])ots appear in a I>cd of seedlings its spread nmy Iw cliecked 
by drenching the infected portiocts of the bed with a solution of 
foi-ntatdottyde, 1 p«irt to 100 pwto of wat«r. ^mmkag im ti4«o very 

PAPllY LEAF-SrOT. 



P»p*ry le*if-«fpot w eofninon during dry itmsofiff. It is not of a 
paraeitic nattipe, md cotm*\um\^' ne»r f*|)rMd.s from plant to plant. 

U.snally only a few 

VH' ^Jk. plants in c«rtain 

' ' [)luce3 in the garden 

show the trouble. 

SyTfiptoma and 
cause. — Tlio disease is 
churncterixed by tho 
spotttitTif of tlie ^«irwe 
(fig. 22) , tlio spots 11 p- 
I>earing betwccai the 
vetws or irton^ the 
nuirgins. The spots 
are transparent, often 
have a yellowisli tint, 
vury from small and 
eii-enlar to large and 
(■1(1. I!*.— U«vr» o( is«»p»s Mfftcti^ wUh pttpery lenf spot. qj. irrtglllfir, 

and tiro of a papery texture, tiio last portion to become affected being 
the larg« veins and the midrib. Tlio spots produced by this disKiiso 
differ from other spot.s in that they are more trnii»p»'r«*t whfii 
examined against tlic light. 

The troul)le is can.scd by an insufficient supply of water, and this 
n»y brmijfltt about by various cftuses, sueli m lack (rf m^nfall nnd 
consequent liiek of moisturo for tlio phints; largo roots of trees 
within the beds, which e.xhaust the water supply; Insufficient shade 
arid e(>ns»qti««it r«pifl drying out of t4ie moistUTe; excessive use of 
nitratu of swla; and, as a result of fungi or iuifavonil>lo conditions, 
« lack of /in« root hairs to take up tho moisture from the soil. Under 
MhI jswftditions last iii«titi«»#fl fti6 |i*i*«ry ieaf-Rpot m«y occur in beds 
wliieh h*ve a «ifKei«it supply of nioiaturc. 
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Control. — Tlic only i-einedj tliat csiu be suggested, as indiciited by 
i?]io foregoing, is the coritctioai of uiifavorMbt* t»onditions. To this 
end tilo druiiiiige slioiild be used, as it equalizes tlio moisture aud pro- 
tects the pliiiits in dry seusous. Beds sliould not bo made near large 
trees, and the i)lfliAg should be kspt in h henUliy condition in order 
that tliey may have a largo number of feeding roots for the absorp- 
tion of water. 

SfRAY INJURY. 

Spray injury results from the uisc of spray mixtures, as th« t*rm 
indicates. Injury from S])raying is seldom \ eiy severe, but attention 
is called to it so that it may not be mistaken for a disease. 

Symptoms and cause. — The sym]>toms of spray injury depend on 
the mixture or solution used. Those which have horctoforo caused 
injury are Bordeaux mixture and lime-sulphur. "When an applica- 
tion of till!! former is followed inimedfately by cold \ycather it will 
often cause a bi'owning and then a shriveling of the edges of the 
loavo45j or even the death of the tender young tojis and stems, and on 
the older leaves small, circular brownish spots. "When applied in 
earl}' spring lime-sulphur causes a stunting of the entire plant, while 
the edges of the leaves may also show symptoms similar to thoee. 
CHused by Bordeaux mixture. 

The foliage of ginseng seems to be particularly svibject to injury 
from liuie-sulphnr, but the rwason for this is unknown. In the case 
of Bordeaux mixture the cftuao of injury is improper preparation, too 
small a supply of lime in the mixture bting the usuftl source of the 
trouble. 

Control. — Jjime-sulphnr should not be nsctl for spi-aying ginseng, 
rtnd in preparing Borit'aux mixture care stioiild be taken to use a 
high grade of lime and enough lime milk (not the clear lime water) 
10 combine with all the soluble copper. (Sec ]i. 19.) 

RUST. 

Symptoms mul nmsc. — Bust !iFtt«cks the roots, causing them to 
appear rusty or copper coloredj but never att.ick.s the to]is. Tlic dis- 
ease occurs on plants of all ages, but affected plants usually reach 
maturity. 

All efforts to find a definite organism associated with tlie disease 
have failed. Doubtless several of the root rots (especially those 
CBu^d by AMKrnaria panoff: «nd TMelama hasicoia) nre commonly 
included, with other brown rots and rusty discolorations of the roots, 
under this name " rust." 

Control. — Xo satisfactory way of controlling rust 1ms hem\ worked 
out, but one of the writers obt*4ned good rtjsults from sterilizing the 
9oil with steam. 
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NEMATODE ROOT-GALL. 

Tlic iieiiiiitode g:\\\ is :i rout trouble, but in I'are iiistjiiiccs tbe stems 
*lso show the gulls. Tim diseaic bus b«Mi rcpoiled from all tbo 
ginseng-growing .sections. 

SyitiptomM and cause. — The severity of tbo diseiise may vary, bnt 
the grower should have no trouble in rceognixing it by tbe nodules 
or swellings found on the fibci-s and smaller rootlets (fig, '23) and 

sometimes on the 
main root, After a 
time these swellinj^s, 
or galls, as tliey arc 
sometimes ealled. 
turn brown, become 
iviiter -sonked, and 
I'mally decay. 

This disc.-ise is 
eansed not by a fun- 
gus, but by a minute 
parasi^^ic eel worm,' 
whieh also canses root 
galla on many connnon 
weeds and cultivated 
plants. This jiiirasito 
live* in the soil, where 
it comes in contact 
with and pane^'tratea 
the tender tis.snes of 
the root, and by stim- 
ulating the mot tis- 
sues i)rodii'',es the 
galls. It lays its eggs 
within the tissues of 
the root or in the soil, 
and here they hatch 
and jji'oduee another 
generation of worms. 
A number of generations may be produced in a single sunnncr. The 
worms pass the winter as larvtc, either in the soil or in the root. 

Control, — It has been suggested that a rotation with goldenseal 
would rid the soil of nematodes, but tbe work of one of the writers 
has shown that this phint also is attackod by tbe parasite. In view 
of this faet, th« only remedy that cfln bfc suggested hwe is tbo storill- 

' H ctcrQitcrtt rofWpicBio (Grocf) WOllcr. 




Piu. 23. — GlDiicng roots, showlni; nematode galU. 
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y.iitioii of the soil witli steam. Soil trQutniciit with formaUleyiyds 
lias not proved eH"eotive. To prevwit tlin infection of litwltliy roots 
cure should be tukoii to avoid tlio triinsfcr of infested soil or tliscosed 
roots from one lied (o nnoUiai". As the worms nro usutilly liroiight 
into clwin fard*B« in roots <rfm«*|ir3' IteiSi, car* slionld be 
ttikMi in idv^ng h»«]tiiy rootii. 




Kui. '24. — UlMtoiiK b(Kl, sbowltig pjAiittt klliatl by UgAn^iDK «r<»uud a |wsl u'M?h 



LIGHTNING INJURY. 

Recently one of the writers observed a striking ease of injnry from 
li^ilning in a giii^i|f j^nrden in 'Wisconsin (11^. AM the jdsnts 
in a circulnr urea a rod in ditunotcr were killed or injured, the tops 
turning brown, wiltin;;;, nnd tlyiJi^- In ninny cases the fibrous roots 
were com]ilet&ly 9tri]j])ed from the ni«in i"oot. Only 10 per cant of 
tho roots dovclQ|wd to|)s the followin^j scuson, <ind thcw; u|)])('!ircd to 
be weak and sickly. However, injviry to j^rinsciig from lif^htninf* 
K««ns to \m rare, tJie dying of plants in cii-ciilnr itFms in beds 
Ij^ing: due n«u»11y to goni« fnufow t^fwiw. 
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KBLATIOW or FKBTMJZWtS TO IMfHEASfc'. 

f/nne aiul wood mheit. — Krorn the nntunil ucitl clmi-acter of the 
fofest soil it wotihl npiwir thftt limo or wood ashes are of doubtful 
vnhio to pnsong {frown under cuUivntion. It wiia found tliat whor- 
over Itiuo was used, cspt-cially on swdl'iuf; beds, injury followed. 
This wns due to the fiict that lui iilkalinc soil favoi-s the development 
of ttiii Tliiekvia fungus, aiul in vi»w of this the l>ae of lime or »f*hes 
(ifi ^inmijir \m\s should Ik) nvoidwl. 




Vvn. tIG.— i^iwait U'nTN •howtnH Injury (rtMcd by Ail vxri.'iis o( iittrofivnoHsi (crUIUera. 



Aeiil j>hmphat(\ — 'rivf of«*t of ueid phosphntc is witiivly opposite 
to that of liiiiL>. Many growei-s mako a practifc of apidyiug aeid 
)>hosphato Piich fall before luittiug on the uudeli. From 1,000 to 
2,000 pounds \vf-Y acre have ^iv#n jfoofl rtwult*), but *he qnantitY thftt 
shouhl !h> npplied varies arcordiujT to the i-ondition of the soil. 

Sitrnytynousi fertlllzem. — Fertilizers eontainin<j nitrogen nro of 
value vfhm not w^sft t« *xm*!h. A henvy uppliewtion of nife-ato of 
soda or of bnrnyard nmnure nmy tsaii*;. injury to tive Iwif (fif. 9^5). 
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SPRAYING. 

Spraying is the application of substances in water to tho surface 
of tUo plunt to protect it from tho attachs of parasitic fnngl or 
insfficts. It is not a cure, nor cftn ft be «8#4'te protect the portions of 
the plant below tho surface of tho ground. 

liordeauns mixture. — Bordeaux mixture, cither homemade or com- 
mcrelal, has been found to be tlic most reliable spray for ginsetig. 
Tho homemade Bordeaux mixture is made of copper sulphate (blue 
vitriol) and good hydratcd or stone limo. The strength recommended 
for use in spraying ginseng is 3-3-50; that is, 3 pounds of eoppcr 
sulphate, 3 pounds of stone lime, and 50 gallons of water. To pre- 
pare such a solution, dissolve 0 pounds of copper sulphate in 50 
gallons of water by suspending tlio crystals in a sack just beneath 
tho surface of tho -water, slake C pounds of stone litno with hot 
water, and when completely slaked add enough water to make 50 
gallons of limo milk. Wicn ready to spray, mix equal parts of the 
two solutions, taking care to stir both. Never pour the two solutions 
together until ready to apply. To remove particles that might clog 
th* nozzle, it is well to strain tho mixture as it goes into tho sprayer. 
An insecticide, euch as arsenate of lead, 2 pounds to 50 gallons of 
Bordertux mixture, may be added to this mixture. 

Before applying Bordeaux mixture it is absolutely neeessary to 
use lime enough to act on all tho blue vitriol. This may be. deter- 
mined by what is known as the fcrrocyanid test. An ounce of the 
yellow priissiate of potash is dissolved iu a pint of water. "^Vhen 
placed in a liottlo this will keep indefinitely. Lime should be added 
to tho copper-sulphate solution nntil the pmssiato of potash will not 
turn brown when dropped from the bottle into tho niixtupe. Tlien 
add an extra gallon or so of the lime milk. A slight excess of tho 
lime will do no harm and will insure against spray injury from 
free eoppcr. 

Spraying should be begun as soon as tho plants come up, but 
applications just before freezing should bo avoided. Tho frequency 
of applications depends on the growth of tho plants and on the 
disease for which they are being sprayed. All growing parts of 
the plant as they become exposed should bo covered with the spray. 
The ipray sdiotdd bo applied just preceding rains, as the fungus 
spores germinate and infect the plants during rains. The plants 
should not be .sprayed when iu blossom, as spraying has a tendency 
to prevent the setting of the berries. Leaves, stems, and seed bonds 
should bo completely covered on all sides with tho spray. Thorough 
work can best be done with a no/zlo Avhlch gives a fine mist and with 
a prwssiu-e of not le*3 tli«n 50 pounds, or, b*tt«', 100 to 150 [Kjunds. 
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Lime-sidpkiir, — Little success bus followed the use of liiiie-siilphnr 
for ginseng diseases. If used at iiU, it should not be ap])lied during 
the efti-ly stages of the growth of thd i)riints. 

SOIL DISINFECTION. 

Because of the fact that the disease-producing organisms grnd- 
nally ,'iccinnidate in the soil, disesises «re more previjatit in soils on 
■which ginseng has previously been grown. Before using a soil in 
which this crop has been grown it sliould be sterilized with steam 




Fio. 20. — Inverted pan for sterlllzlnff the soli with ateam. 



91- disinfected with formaldehyde, so as to dcsti'oy as many of the 
d'igense organisms- 'fts iK«6ible. 

Steam sterilhat'ion. — The steaming shonld bo done very early in 
the spring or in the fall. In addition to killing the fungi it also kills 
to a lai'ge extait the t*eed Th« labor @f w««#ing thus aafed is 

enongh to pay for the cost of treatment. It also chvinges the 
physical texture of the soil, making it more suitable for root de- 
velopment, a^id 8ol*»de«irt>l« pl*fet food is «aAd« directly available 
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to tho plant. As stiittnl in linllotiii Xo. 2T)0 of tho BiiroHii of V]ant 
Industry, tho invertetl-pan iiiotliod {Tig. 20) dcvisod by Jtr. A. D. 
Shunii'I, of this biinwii,' npponi's to b« tJiij most priK'ticiiblo for fjin- 
seng beds. *'The nppiiriitns for gifist^'iig bods of tlio nsiiiil \vi(Jth 
bhoiild consist of ii ffaJviinizwl-iroii pun, I by 10 foot nnd 0 iiiclics 
doop, ■wliich is invevk'd over (lie «oiJ to be st*rrJizt'd, the stcmii boiny 
sidmittcd tlu'oiigli u stoiin hoso conni'otioji in tho t'nd or side of the 
p;in. Tlio sJint']) edges of tiio pun ^viiidi ni'o forced <Jown into tho soil 
pi'trnit tho esfiiiH! of Uie steam. The pan is fitted with hiindlos for 
moving ;uid slioiild weigli not nioro thnn 400 ponnds. The soil is 
propHrcd lis for planting. All fertilizers are applied wul worked in 
us desired. A few potatoes are bin'ied ut si <le]jtli of about n foot, to 
gaiifo tlio d«gr<jo of heat nttainod. Those should he coohed wlitm 
sten'lizrttion is complc'ted. The stwini frlionhl be lu'pt nt ns hif^h a 
jirossiire as ])ossib]e, SO to 100 pounds." Tho troatinunt slionld bo 
continued for 20 minutes to 1 lionr, depcndinfj on tho prtwsiiie of 
tlie st«Hni nnd the diarscta* of tlie soil. 

Formaldehyde disinfect hn. — Fonnaldohydo has beeii used uguiii 
«iid tfigain by \firioiis grownrs with vwy good i-iwidts (see fig. 21). 
TiTc trontmpnt should be luidortakeii in the a-ntunin, but in sonic f.\fmm 
it may bo ;j;iveii in tho s[)ring. All tho roots ehould bo ix'moved from 
tho beds and the soil tlioroirghly woi kud up. The fomialdoliydo (40 
pLM- cent solution ) is diluted and is Hp])lied by one mnn 1^•iUl a h«se or 
a largo wntoring pot, while another man s]uides over tho soil. Tho 
soil should he as dry «s possible, but if wet the proportion of ^vat«^ 
shoirfd Ihe rwhiml aeconlingly. The growyf slioidd first tost how 
much water each sfjuaro foot of soil will hold, and then dihito tho 
forinaldehydu so that 1 gallon of tho sl-rong or 40 ]>er cont sohition 
will be distributed ow TiO ajuiirc f«»t of soil. The noil slionhl not 
ho worked after troatniciit until tho excess of water is well dniined 
off. As soon as it will work without puddling it should bo again 
thrown up loosely, to permit the ev8j)or«tion of the fornis-ldwliyd* 
Ten days to two wwks after treatment, Rncral respadingd kaving 
been mada, the beds shouhl I)e in condition for planting. 

DR4INACJE or gaNSENG 

Artiticial dniinngo is n necessity in the ginseng hod, not only from 
tho standpoint of eiiltiuo, but also as regards diseases, wliieh, as has 
btMi shown, »r* favoreil hy e.xcfss of WHte-r m the soil. In ^i* re- 
done of ll»e wrlloTd linn nadpd an nltnchmcnt lo Uio mlpflm lnlct )ut«i In (hp form of « 
wInK Hfi'iini iU"trHiu!(ir. nnO by njcaiin oC Uil» dcvlc!' Ihtrc la a. unUorm ainlrtbnUon of (he 
HiPiini fn ntl pnrtH nt the jian. 

■For (l(?lalle<l inrnrninllun roKorcIlu); (lie drainage, kcb Taruicr*' Itultetln 024, United 
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movnl of wicli wntev f^tmt\ results. have Iweii obtHtncd from tlie 
of (Iniint'it* ill tho ginsioiig hi'd. It is imixiwiblc to give (Miiit* di- 
rections f»r n .system of ilrainagc, ii3 the mnount neccssarj' varies 
with the chunictBr of the soil and tho rtiinfaU. GeneniUy speaking, 
SmhiJi tilcH nIiauUI \'*i> pke««4 tt i** $ k-H »[wt titui '& to -I &»t imi) m 
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